Background: The integrity of good clinical practice in clinical trials is underpinned by the informed consent process; however the stress of a life threatening diagnosis challenges the absorption of information and may affect the parent's ability to understand diagnosis, treatment plans and the consent process.
Clinical trials in pediatric oncology
Over the last three decades, clinical trials have substantially improved event-free survival outcomes for children with cancer [1] . Around eighty percent of children are now cured of their disease, many participating in a clinical trial as part of their therapeutic care; indeed participation in a clinical trial has demonstrated superior outcomes [2, 3] . Clinical trials are therefore an important part of the treatment of childhood cancer. With an incidence of around 14 in 100,000, childhood cancer remains a rare disease. Thus, international collaboration and partnership through co-operative groups has developed as an important factor to advance knowledge in treating childhood cancers [2, 4] .
Parental perspectives of clinical trials
The attitudes of parents may affect understanding and participation in clinical trials. Caldwell and colleagues (2003) explored parental attitudes towards clinical trials in a qualitative analysis of 33 parents from a pediatric teaching hospital and a local school in Australia. Parents balanced risks and benefits when deciding about their child's participation in clinical trials [5] . Perceived benefits included the offer of hope, better care for their child, the opportunity to access new treatment, meeting others in similar circumstances and helping others. Parents may also rely on their relationship with healthcare providers to assist with decision making [6] . Indeed, Woodgate and colleagues (2010) found that parents need support not only during the initial decision-making period, but throughout the time their child is enrolled in a clinical trial [7] . Eder and colleagues (2007) described seven components identified by parents that improve the process of providing consent: timing, sequence, a checklist, clarifying, anticipatory guidance, historical discussion of randomized controlled trials; and choice [8] . This finding was consistent with Truong et al, (2011) who found that parents report needing more time and opportunity for questions regarding clinical trials compared with their adult counterparts [9] . These qualitative studies have helped guide the processes of providing informed consent, however are unable to measure the effect of variables within the process.
Informed consent
A pivotal requirement of participating in a clinical trial is compliance with ethical codes such as the 'Declaration of Helsinki' [10] and the Australian 'National Statement on Ethical Conduct in Research involving Humans' [11] . These established codes of good clinical practice mandate that information is provided to participants to ensure an understanding of diagnosis and the treatment on a clinical trial, ensuring informed consent and assent. Each country also has specific laws that ensure these ethical codes are followed. This includes assessment of each trial by a Human Ethical Review Committee (HREC), thorough data collection, reporting of adverse events, and provision of informed consent throughout the clinical trial.
In most countries a minor comes of age at 18 years and until that time parents have a legal and moral responsibility to make medical decisions they believe to be in the child's best interest [12] . As Farnell (2003) noted, the child has a right to be treated with the best medical intervention available [13] . Informed consent, as defined by the National Health and Medical
Research Council of Australia, is "A person's or group's agreement, based on adequate knowledge and understanding of relevant material, to participate in research" [11] .
Informed consent is the cornerstone of evidenced based medical care and is a voluntary participation in research, not influenced by external coercion or inducement. Requirements of informed consent include an explanation of: the purpose of the research, benefits and risks, alternative treatments, duration, and procedures [2, 12, 14, 15] . For parents providing consent for their child to participate in a clinical trial, the process is dynamic and continuous throughout the child's treatment [16] . It is therefore important to understand whether the processes undertaken to obtain informed consent are sufficient to meet parental needs and expectations of the process.
Assent of the child/adolescent
Consent and assent are not the same process. Consent requires a formal agreement to participate by a legally competent person (the parent), whereas assent refers to a child's affirmative agreement to participate in research [15] . In many countries, including the United States of America and Australia, regulations require that wherever possible children/ adolescents affirmatively agree to research participation thus providing their assent [17, 18] . Joint decision-making between a child/adolescent and their parents to participate in a research trial is the optimal recommendation for obtaining assent [17, 19] . This process however, also requires that the child or adolescent is considered competent to assent to treatment [20, 21] .
The competency of each adolescent and child is an ever-changing process. Competency has been referred to as having certain skills that enable a person to perform in a certain manner [22] . There is recognition that many older children and adolescents are competent to receive information and to participate in therapeutic decisions about their own care [12, 23] . The relevant age of competency in decision making has not been agreed upon, and this highlights the conceptual dilemmas related to developing policies and guidelines regarding consent and assent procedures for children and adolescents [15, 18] .
In the pediatric oncology setting, the processes of consent and assent have the added dilemma of the diagnosis of a life threatening illness, and the requirement of the clinician to obtain parental permission prior to commencing therapeutic care [17, 19] . Despite the recognition of the importance of adhering to the principles of informed consent, and the need to respect the rights and autonomy of individuals regardless of age, there is a paucity of evidence informing best practice for this process. There is a need to understand how the informed consent and assent process in the pediatric oncology setting is understood by parents of children receiving treatment as part of a research clinical trial protocol [9, 24] .
In establishing our study aims we were keen to review our current practice to ensure it was effective, comprehensive and supportive of parents providing consent for their child to be enrolled in clinical trials. The primary aim of this study was to describe parental perceptions of the understanding of the diagnosis, clarity of clinical trial information received, the informed consent process and their child's understanding of the information communicated to them.
Methods
We conducted a cross-sectional questionnaire survey among parents of children and adolescents at the Oncology Center of a major tertiary children's hospital in Brisbane, Australia. 
Questionnaire design
A self report questionnaire was developed in line with the study aims. The investigator team that developed the questionnaire included an expert panel (n=4) comprising experienced oncology clinicians and pediatric and child health researchers. A review of the literature identified a number of methodologies used to capture perceptions relating to informed consent from health care areas [8, 14, [25] [26] [27] [28] [29] [30] [31] [32] [33] . However, no study collected data directly relevant to the key focus of this study. Many of these studies used samples of healthy children and our research questions pertained to parents and adolescents who were required to consider multiple facets of information following a stressful and potentially life threatening diagnosis.
The questionnaire comprised 57 questions, including a demographic section (n=12) and questions relating to parent perception of the:
(1) information received about their child's cancer diagnosis (n=8); (2) Parents were asked to indicate their level of agreement or disagreement with each statement using a 5-point Likert scale (1=strongly agree to 5=strongly disagree). There was also a free text comments section. The initial study of the survey questionnaire was piloted with 10 parents. A lack of clarity within the wording of questions was revealed. Each parent was then questioned face to face and the questions refined to improve clarity.
Recruitment plan
Participant inclusion criteria comprised being a parent or guardian (male or female) of a child/adolescent aged 8-16 years enrolled into a research clinical trial, one month from diagnosis. The time of one month post diagnosis was chosen to allow families time to overcome the initial trauma of the diagnosis and to have a treatment regime established. This sample was inclusive of all oncological diagnoses and children who came from an extensive geographically catchment area. Children needed to be able to consider multiple facets of information within a potentially life threatening environment and to communicate their understanding to their parents, hence the lower age limit of 8 years. The literature indicates children this age demonstrate a basic understanding of the purpose of research although may not have appropriate maturity in decision making [15, 33, 34] . The upper age limit was determined as a result of the policy of many pediatric units, including this Australian center, to refer children older than 16 years to adult centers.
In liaison with pediatric oncologists, a clinical nurse identified eligible participants. The nurse was not involved in the process of obtaining informed consent for enrollment on a clinical trial. The nurse and/or the participant's oncologist approached eligible parent participants and verbal explanation of the survey study was given. Written participant information detailing aims and procedures regarding the research study were provided. All potential participants were followed up at the next hospital visit, and written participant consent obtained. The questionnaire took approximately 20 minutes to complete and was collected in a sealed box available on the unit or by reply paid envelope. Questionnaires were numerically coded to allow for one reminder notice for failures to return and to maintain confidentiality. Returned surveys and consent were secured in a designated filing cabinet accessible only to the study investigators.
Approval for this study was received from the Hospital's Human Research Ethics Committee (HREC/QRCH/2006/038).
Data analysis
Descriptive statistics were calculated including frequencies and percentages for responses to each question. Questions that revealed a wide spread of answers were analyzed further by stratifying for categorical variables of participants (age of parents, age of child/adolescent, education level). After data inspection, nonparametric methods were used to test for significance where appropriate. A univariate linear regression model was used to investigate the differences in responses for explanatory demographic variables, including age and education level. Comparisons using categorical variables were tested using Chi-square and Fisher's Exact tests, as appropriate. Statistical analyses were performed using the statistical software 'R' 2.11.1 (The R Foundation for statistical reporting 2010-05-31). Free text comments supporting findings are presented where relevant.
Results

Parent participants
Sixty-nine eligible parents were identified, however, eight families were missed and nine families not approached by request of the pediatric oncologist. Of the 51 parents who were approached, 50 consented to participate in the study and returned completed questionnaires (98% response rate). Demographic characteristics of participating parents and their children are presented in Table 1 . The results of key findings are presented in Table 2 and discussed in more detail in the following sections.
Parental perception of communication of information
The majority of parents responded that information regarding the diagnosis, the purpose of a research clinical trial and any questions they had, were answered by the pediatric oncologist in a way that they understood.
"I felt that all was handled very well, all was explained to us and she spoke to us with respect and her guidance to help our child was amazing" (Parent of child aged 9 years) Parents agreed they were anxious when the diagnosis of cancer was discussed with the pediatric oncologist and wanted to meet on subsequent occasions to ask further questions.
"It was such a stressful time that I couldn't take in too much information" (Parent of child aged 13 years)
The difficulty of needing to make choices about participating in a clinical trial so soon after receiving an oncology diagnosis was highlighted by one parent.
"Please clarify exactly what the illness is, in clear layman's terms taking into consideration that first week of diagnosis is a nightmare... every minute of the first week very little extra information is able to be processed
clearly" (Parent of child aged 13 years)
Parental perception of the informed consent process
There was a mixed response when parents were asked if they felt more in control by signing the consent document; no demographic characteristics were associated with these response differences. Free text comments from parents revealed that more attention was needed regarding the option of receiving standard care as opposed to enrolling on a clinical trial. This was illustrated by the following quotes from two parents. Information presented to participating parents to read as part of the informed consent process varied from 9 to 43 pages depending on the clinical trial. These documents, though from varying sources, were developed in line with the theoretical presentation of the informed consent process, uniformly designed at a reading age of 12 years [16] . 
Parental perception of information received by their child/adolescent
Most parents had wanted to (44, 88%), and did (47, 94%), discuss the cancer diagnosis with their child or adolescent, and were happy for their child/adolescent to talk with their pediatric oncologist and nurse about the diagnosis (46, 92%). Fourteen parents (28%) were not sure if their child understood their cancer diagnosis, but only eight (16%) thought their child/adolescent did not understand the serious nature of the illness.
"An information booklet aimed at children, without major technical words to assist in the explanation after leaving hospital would be good" (Parent of child aged 13years)
Thirty-three (66%) parents discussed the specifics of the research clinical trial with their child/adolescent. Approximately one third of parents indicated their child was not competent to make decisions about participation in the research trial, with rationales of the child being too young (14, 28%) or too sick (9, 18%), being provided in decision-making.
Influence of child/adolescent age on parental perception of child's understanding
Parental perceptions of child or adolescent competence categorized by age group are presented in Table 3 . Overall, thirty-two (64%) parents responded that their child understood the treatment they would receive, although a considerable proportion were unsure (10, 30%) or felt that their child did not comprehend treatment (8, 16%) . The age of the child or adolescent was significantly associated with parent perception of their child's understanding of the duration of treatment (p=.03) but not with the treatment plan. Univariate analysis indicated that the older the child, the more likely parents were to discuss the diagnosis and treatment options (p<.01). The age of the child or adolescent was not significantly related to whether parents wanted their child to be given an information sheet, an informed assent sheet to sign, or whether parents perceived that their child/adolescent understood the difference between consent and assent.
Parental perception of severity of child/adolescent illness on involvement with consent process
Parents generally disagreed (36, 72%) that their child/adolescent was too sick to make a decision about participating in a clinical research trial but some thought time should be given to allow the child to recover.
"My son had both hands bandaged up with cannulas and couldn't sign my forms at the time. So we explained it all to him, but he wasn't able to physically sign the form although he was happy to go ahead with it" (Parent of a child aged 13 years)
"More time is required to process and understand the situation... also if the child is old enough wait until they are well enough to be included in decision making" (Parent of a child aged 13 years)
No explanatory variable was identified for why parents may or may not want their child to be given an information sheet to read. However, parents who believed their child was too sick to make a decision about participating in a research trial, were less likely to agree that they wanted their child to be given an informed assent form, compared to parents who did not indicate their child was too sick (4, 8% Vs 14, 30%).
Influence of parental characteristics
Parents who were older or had a higher level of education were more likely to agree the consent document for the research clinical trial was easy to understand; however no statistically significant associations between demographic or social variables and the outcome were identified.
Discussion
In this study, we explored the perceptions of Australian parents who had consented to their child receiving treatment through a pediatric oncology clinical trial one month post-diagnosis. Recruitment to this study took longer than anticipated because of the inclusion criteria; most childhood cancers occur in early childhood and there are not as many clinical trials available in childhood cancers in later childhood. Parental perceptions of the diagnosis, the clinical trial and the informed consent and assent process relating to their child's participation were reported. Parents indicated that the information received from their pediatric oncologist, supported by other clinical staff, was sufficient to understand their child's diagnosis. Information documents and written resources strengthened the verbal presentation by staff, but were not considered more important in achieving clarity of information. In the developed world, the majority of children with a pediatric oncology condition will enroll on a clinical trial [8, 17, 24, [34] [35] [36] . Parents play a critical part in ensuring this treatment will be in the child's best interest [12, 37] , but whether they possess a comprehensive understanding of the process involved is questionable.
Providing accessible and understandable information is an essential part of achieving an informed consent and ongoing efforts should continue to ensure the informed consent process and consent documents provide clarity relating to research trial processes for the lay population [32, 38, 39] . In this study we identified that parents wanted more information regarding standard treatment compared to treatment on a clinical trial. We also found parents over the age of 35 years and those with a higher level of education were more likely to agree that the consent document was easy to understand and many reported rereading the document at a later date. These findings support the recommendation, incorporated in international collaborative pediatric studies, that all consent information documents should be accessible for further review as part of the informed consent process.
The study was conducted in a specialist oncology center based in a tertiary referral pediatric hospital in a metropolitan setting; representing newly diagnosed children and their families from a catchment area involving some 4 million people across a vast geographical region. Children of participant parents reflected the full spectrum of pediatric oncology diagnoses. In responding to our questionnaire parents provided a rich resource for us to continue to improve our quality of care for families undergoing clinical trials.
Parents requested further information from their doctors, nursing staff, social workers, or accessed electronic or written resources. This finding is consistent with other reports [6, 36, 40, 41] , and highlights the importance of all staff being fully informed and confident in their approach to providing clarity of information. Most parents also reported understanding the difference between research clinical trials in comparison to standard protocol treatment, unlike a smaller study by Kupst and colleagues [36] in which parents reported that there had been insufficient discussion on these issues. This is considered an essential aspect of understanding clinical trials. Congruent with other studies [30, 42] . Parents in this study were also more likely to report understanding the benefits of the treatment (88%) rather than the risks (72%). Parents in general appeared to find the risks an acceptable part of the importance of the clinical trial in achieving a positive treatment outcome for their child. The altruism of parents also shone through with 98% understanding that the knowledge gained would benefit other children.
The high level of understanding of a clinical research trial supports other studies that have found parents are aware of the aims and outcomes of trials [43] . The volume of oral and written information provided during the consent process has also been reported as a possible obstacle in achieving fully informed consent [25, 32] , however, the majority of our parents reported a clear understanding of the information provided. Parents also reported the importance of knowing clinical staff were available for ongoing information. This supports findings from other studies that ongoing verbal information provides support and instils trust between the parent and clinical staff [44] [45] [46] .
Most parents strongly supported discussing the diagnosis with their child and encouraged them to ask questions of their pediatric consultant. This concurs with the growing body of evidence that communication with children should be conducted directly and honestly to protect and safeguard their interests, and to empower them to be involved in decision-making about their own care [17, 47, 48] . Participating parents' children ranged from 9 to 15 years and a child's age did influence parent perceptions of their child's competence to participate in the process of assent within a research clinical trial. This finding suggests that while many parents believe their child understands the seriousness of their disease, they were not sure that their child understood the assent process. Our study indicated that parents recognized the importance of information being provided, however fewer were sure of their child being given an assent document to sign. Parents reported differing concerns as to why this might be so; the overall perception appeared to be one of protection. Parents were more likely to discuss the diagnosis and treatment with older children although the differences between consent and assent documents were not understood by half the parents involved. This paper reports on the parental perceptions of the clinical trial process however adolescent perceptions of their decision-making within a pediatric oncology research trial, and understanding of consent and assent processes is also being reviewed.
Clinical implications
This study acknowledges the importance parents place on receiving accurate and clear information given face to face by knowledgeable staff. This highlights the necessity of clinical staff, and especially nurses, to have this knowledge ready for parents to access. Parents will ask questions and their anxiety may be heightened if answers are not clear or knowledgeable. Parent perceptions of the clinical trial process may be unclear without this constant source of support. Parental perceptions of their child's understanding of the clinical trial process indicated a need for staff to be vigilant in their support of the whole family as they come to terms with the clinical trial process. There is a clear need for nursing staff to have an understanding of the cancer diagnosis and clinical trial process and therefore systems should be in place within pediatric oncology units to ensure nurses receive the appropriate education. As a result of this study, processes within our institution have been established to ensure all nursing staff receive appropriate education to improve their skills and ability to communicate with parents regarding clinical trials throughout the treatment journey.
Study strengths and limitations
Study strengths included the generalizability of this study to pediatric oncology populations, the high consent rate to participate, and the comprehensive nature of the questionnaire design within the clinical trials arena. Study limitations included slow enrolment in clinical trials due to temporary closure of trial studies (to allow for safety monitoring), studies not being available for enrolment, or completion of required study numbers. The decision to enroll parents one month post diagnosis also resulted in some families becoming ineligible as they refused ongoing trial participation due to trial randomization at this time. Some families were missed when the research nurse was unavailable for recruitment, and families who did not consent to participate in a clinical trial were not included in the study population. This was a single site study with an investigator developed instrument. A pilot study was carried out for clarity, but no other psychometric testing was performed. The small number of fathers recruited (n=10) did not allow comparison of male versus female parent responses. Additionally the possibility of recall bias exists, where participants were asked to recall their experiences over the previous month. The study was conducted over a number of years, with consent documents for some trials being revised during this time; however parent responses remained consistent.
Conclusion
Clinical research trials will continue to provide treatment options for children who require management for pediatric oncology conditions. Key study findings include that most parents report understanding the information provided regarding diagnosis, the clinical trial and that the consent/assent process was conducted in a way that was understandable and appropriate. It was interesting to note that despite technological advances which make information immediately accessible, most parents continued to rely heavily on clinical team members for verbal clarification of the research trial than on resources such as the electronic media. Involving their child in discussions about the diagnosis and treatment was effected by the age of their child; however parents often remained ambivalent about their child's involvement, particularly in regards to signing a research assent document.
To achieve informed consent and optimal outcomes for children receiving oncology treatment via a clinical trial the healthcare team must actively involve parents in decision-making by listening and providing clear and ongoing information support throughout their treatment journey.
